Objectives: This study seeks to estimate whether individuals' risk and time preferences are predictive of self employment status and entry. Prior Work: The low risk aversion of those who are self employed is well established in theory and empirical evidence, there is less evidence however on whether risk seeking in existing employees predicts future self employment entry and virtually no empirical research on the links between time preference and self employment. Approach: This study uses a quantitative approach by estimating a series of statistical models that estimate the relationship between an individuals' risk and time preferences and whether they are (or subsequently become) self employed using a national longitudinal dataset. Results: We find that the self employed are more likely to have low risk aversion. When restricting our analysis to those who are initially employees we find that , low risk aversion combined with a preference for short term gains are most predictive of a transition into self employment. Implications and Value: This study informs the general question as to whether entrepreneurship is linked to personality traits with new evidence on the link between risk and time preference and self employment entry, in doing so it points towards attitudes toward risk and time preference that need to be encouraged if entrepreneurship is to be developed within countries and firms.
Introduction
In the standard 'neo-classical' model in economics, entrepreneurship is crucial to the model of economic growth in capitalist economies. Individuals setting up businesses outside of existing firms generates competitive pressure and provides an outlet for innovation that may be stifled by large organisations.
Both these effects tend to result in lower costs of production and new goods and services being brought to the market, with the overall effect being increased output and well-being. At the firm level it has been recognised that harnessing the innovative power of entrepreneurial behaviour is important in maintaining market position and obtaining future growth (Antoncic and Hisrich, 2001 ). Yet entrepreneurship is one of the most elusive and least understood forms of economic behaviour (Eboli, 1997) and we position this paper to determine if risk and time preferences of individuals may help us to understand entrepreneurship better. The literature concerning the drivers of entrepreneurial behaviour is advancing apace yet much more is fully required to explain why people become entrepreneurs, Grieco (2007) reveals that the International Social Survey Programme in 1999 demonstrates that over 50% of people surveyed wish to be an entrepreneurs but only around 15% of those surveyed are self-employed.
Thus understanding the motivations and predictors of the decision to become an entrepreneur is important for both public policy and management practice. Research in this area is commonly hampered by the fact that few people do actually become entrepreneurs, rendering many datasets unsuitable for research in this area (due to and leading to a reliance on qualitative studies of successful entrepreneurs. Such an approach risks the 'selection on the dependent variable' problem, whereby traits are associated with entrepreneurship that may be equally present in those who do not become entrepreneurs. By using a large scale dataset, this study avoids this problem and is one of a limited number of studies that quantitatively distinguishes between entrepreneurs and non-entrepreneurs.
It is worth noting at this stage that we use self employment as a proxy for entrepreneurship -this is not ideal but given data restrictions and the lack of a definition of an entrepreneur that allows the categorisation of individuals, it is a proxy that is commonly used in the entrepreneurship literature (see Bjuggren et al, 2012 for a review of this).
This research investigates whether there is a relationship between individuals' risk and time preferences and their entry into self-employment. An individual's risk preference typically measures the extent to which an individual prefers certain rewards compared to uncertain yet larger rewards; an individual's time preference typically measures whether they prefer an immediate reward or a larger, but deferred reward. The research questions considered are: RQ1: Whether those that are self-employed have different risk and time preferences from employees.
RQ2: Whether initial risk and time preferences can predict an individuals' movement from being an employee to being self-employed.
RQ3: Whether changes in risk and time preferences can predict an individuals' movement from being an employee to being self-employed.
2 Existing Literature 2.1 Theory of entrepreneurial choice, risk and time preferences Douglas and Shepherd (1999) provide a widely cited economic model of the entrepreneurial choice. In this model the satisfaction gained from a job is not limited to merely financial concerns but also from the required work effort, the level of worker independence, and, crucially the individuals' risk aversion.
Thus, all other things equal, a worker with lower levels of risk aversion will face stronger incentives to select self employment as the rational choice. The result of this is that the workforce will sort itself into employees and the self employed based on personal preference, i.e. those that are more risk averse will become employed and those who are more comfortable will risk will become entrepreneurs (Kihlstrom & Laffont, 1979) .
Empirical evidence on entrepreneurial choice and risk and time preferences
Empirically, and in line with the theoretical predictions, it is now well established that those who are selfemployed tend to be less risk averse than those who are employees (e.g. see Caliendo et al, 2006) . A problem with this conclusion is that it is usually based on cross sectional designs, such that there is the risk that observed differences between the self employed and the employed are due to confounding unobserved influences, such as parental wealth. In addition there is the possibility of reverse causation; Eisenhaur (1995) suggests that many studies do not adequately define the causal direction and that it is in fact successful entrepreneurial activity which creates future reduced risk aversion, and hence the creation of serial entrepreneurs. This idea is supported by recent research that finds that risk preferences are influenced by external events: (Hanoaka et al, 2015) finds that exposure to the 2011 Great East Japan Earthquake increased risk tolerance and Gorlitz and Tamm (2015) find that the birth of a child increases risk aversion.
Despite these challenges a couple of papers have attempted to estimate a causal relationship between risk attitudes and entrepreneurship: -Brown et al (2011) take a similar approach to this paper and use US panel data to test whether existing risk preferences of employees are predictive of future self employment entry, finding that such a link has some, if limited, support.
-A novel approach to find whether risk preferences rather than the potentially confounding influence of parental self employment predict self employment entry is implemented by Skriabikova et al (2014) . In this study, self employment amongst Ukrainians is analysed and strong evidence of a link between risk preferences and self employment is found. The authors can rule out parental influence given that the survey respondents were born under communism when self employment was virtually non-existent.
Another empirical approach has tested for whether risk preferences during childhood and adolescence are predictive of future entrepreneurial behaviour, an approach that would concur with the idea that entrepreneurs are born rather than made ("Personal Traits Theory" -see Simpeh, 2011): -Blanchflower and Oswald, (1998) find that childhood measures of risk preference are not associated with future self employment;
-Recent research has found that risky behaviour during adolescence is predictive of future entrepreneurial activity (Levine and Rubenstein, 2013) .
There is very little research on the relationship between time preference and the entrepreneurial decision. Petrakis (2007) uses the country as the unit of analysis and finds that countries with populations with aggregate tendencies towards risk seeking combined with time preferences orientated toward immediate reward tend to have higher entrepreneurial metrics. There are no studies that use individual level time preference data to estimate a relationship with entrepreneurship, though research has found that those with a preference for deferred rewards have more favourable labour market outcomes and better health (Golsteyn et al, 2013) .
3 Methodology and data The official rationale for this survey was based around the lack of data on household wealth as opposed to the widely available data on household income. Of most relevance to this study however is that this dataset is unique in that it not only measures individuals' employment status over time, but also their risk and time preferences at each wave. As far as the authors are aware it is the only dataset available that collects data on both risk and time preferences and employment transitions in a longitudinal fashion.
It is the longitudinal nature of the data that allows us to go beyond the cross sectional approach in
Sample selection.
This study concerns itself with both static and dynamic relationships between self employment and risk and time preferences. As such the full WAS sample is restricted to those cases where there is a full record across the 3 waves for all variables included and further restricted to those in employment to distinguish between self employment entry and actual entry into the labour market. These sample restrictions leave 15,932 individuals for analysis . When the sample is restricted down to those that are initially employees (to test the factors around self employment entry) for the analysis of research questions 1 and 2, this becomes 14,074 individuals.
As a technical aside, to account for the household nature of the survey, standard errors are clustered at the household level to avoid spurious accuracy from multiple individuals living in the same households though this would appear to make little change to the results. Also, as this study attempts to ascertain relationships in the data rather than make generalizable estimates of, say, the prevalence of particular risk preferences, the analysis has been conducted without weighting. However where possible the weighted results were obtained (using the cross sectional weight supplied with the dataset) and differ little from the unweighted analysis presented here.
Risk and time preferences
The risk preference question asked in the WAS was:
"What would you choose if given the choice between a guaranteed payment of one thousand pounds and a one in five chance of winning ten thousand?"
We label the former choice as 'risk averse' and the latter choice as 'risk seeking'
Time preference question asked in the WAS was:
"Would you prefer £1,000 today or £1,100 next year?"
We label the former choice as 'present orientated' and the latter choice as 'future orientated'. From these variables we can then create four risk and time preference types by crossing the two variables within an individual, these four categories are as follows:
Risk Averse-Present Orientated = "AP"
Risk Averse-Future Orientated = "AF"
Risk Seeking-Present Orientated = "SP"
Risk Seeking -Future Orientated = "SF"
Recall that WAS respondents are surveyed 3 times over 4 years such that risk and time preferences may vary within an individual over this period.
Modelling

Regression specification
The basic specification for all the models tests is the logistic regression model. This type of regression model estimates the parameters that affect whether the dependent variable is 1 of two states. In the case of this study, the dependent variable is whether an individual is self employed or not. The reported results are 'odds ratios', that is, how much more likely a variable makes an individual self employed; an odds ratio of 1 means that the variable has no effect on whether the individual is or becomes self employed. As a further example if a given risk and time preference has an odds ratio of 1.1 (0.9) this implies that the risk and time preference is associated with a 10% greater (less) chance that an individual will be self employed. The models for each research question are as follows:
RQ1: Do those that are self-employed have different risk and time preferences from employees?
Ln
Where: p1 = the probability of being self employed in Wave 1.
AF1, SP1 and SF1 are binary variables indicating which risk and time preferences and individual has as measured at Wave 1 (see section 3.1.3. for the definitions of the risk and time preference types) CONTROLS are selected control variables, justified further below.
α ,γ and β are parameters to be estimated and e is an error term.
This model tests whether as at Wave 1, those who were self employed had different risk and time preferences to employees after controlling for other factors. The estimates of the effect of risk and time preference are estimated in reference to an individual with AP risk and time preferences.
RQ2: Do risk and time preferences predict an individuals' movement from being an employee to being
self-employed?
The model is defined as per equation 1.1, apart from the fact that this time the model is restricted to those who were employees in wave 1, and the model estimates the influences on the probability of self employment in wave 3 (p3 ); it tests whether initial risk and time preferences are related to a transition from employment in wave 1 to self employment in wave 3.
RQ2: Do changes in risk and time preferences predict an individuals' subsequent movement from being an employee to being self-employed?
Four similar models are estimated to answer this research question:
This specification alters equation 1.2. by first measuring risk and time preferences as at wave 2, but also by estimating the equation four times, one estimation for each of the risk and time preference types as per wave 1. For example, the first estimation will restrict the sample to only those who were AP in Wave 1 (equation 1.3a), the second estimation will restrict the sample to only those who were AF in Wave 1 (equation 1.3b) and so on for SP and SF. In each specification the reference group for the effects of risk and time preference are those whose risk and time preferences are stable -e.g. for equation 1.3c where the sample is restricted to wave 1 SP individuals, the estimated effects of the risk and time preferences types on the likelihood of being self employed are estimated in comparison to individuals with SP risk preference in wave 2.
This formulation allows us to test whether, conditional on a particular initial risk and time preference, a change in the risk and time preference of an individual precedes entry into self employment in the subsequent wave.
Choice of controls
The mitigate against the possibility that the relationships found between risk and time preferences and self employment are simply the result of other variables that relate to both, a number of variables are included in the models to control for any such confounding factors. These variables have been Risk and time preferences, though apparently stable in aggregate are less so at the individual level;
31% of individuals in the sample change risk and/or time preference between wave 1 and wave 3. The tendency across the data collection period tend toward more to risk aversion and present orientation, this may be an effect of economic recession or the ageing of the sample; with the data available it is not possible to ascertain the cause. 
Control variables
and over 13% Education
Degree level 24%
Below degree level
56%
No qualifications 20% Occupation
Managers, directors and senior officials 10%
Professional occupations 20%
Associate professional and technical occupations 12%
Administrative and secretarial occupations 14%
Skilled trades occupations 10%
Caring, leisure and other service occupations 8%
Sales and customer service occupations 7%
Process, plant and machine operatives 8%
Elementary occupations 11%
Dependent Children?
Yes 25%
Received Inheritance
Yes 12% N= 15,932
It is noted that the proportion of females in the sample is greater than the proportion of males.
Weighting for the actual gender workforce split (53:47) yields identical results to those presented.
RQ1: Analysis
Bivariate relationships
The starting point for the analysis is to test whether the self employed have different risk and time preferences to employees (RQ1). This is a static analysis in that it is just concerned with whether those who were self employed as at wave 1 have, on aggregate, different proportions of risk and time preferences to those that were employees at this time.
Chart 4.2. Risk and time preferences, employees vs self employed as at Wave 1.
It is clear that there is not a substantial difference in the overall risk and time preference profile between employees and the self employed; over half of both groups are categorised as AP (Risk Averse, Present Orientated). However there is a greater tendency toward both risk seeking and future orientation amongst the self employed, with the risk seeking preferences being the most disproportionate (the self employed are 20%, 27% and 25% more likely to be in groups AF, SP and SF respectively 
RQ2: Analysis
The preceding analysis considers on whether the self employed differ from employees on the basis of risk and time preferences. This has two major weaknesses: the first is, as has been established, there may be confounding variables which, if not controlled for, give rise to spurious relationships; the second is that being self employed may result in a tendency towards altering risk preferences. A more sophisticated approach is to consider whether initial (Wave 1) risk and time preferences for employees are predictive of whether an individual becomes self employed at the end of the data collection period As before the association between self employment and SF disappears as control variables are added; this time the same thing also happens for AF. Only SP appears to retain some relationship with self employment entry, with the odds ratio in the fully controlled model changing by a small amount from the uncontrolled model and with statistically significance marginally outside the conventional 5% limit (p=0.051). This indicates that future entry into self employment is predicted most strongly (once other factors have been accounted for) by an individual being SP type. This result concurs with the majority of studies described in section 2.1 and section 2.2 that all argue that low risk aversion is predictive of future self employment entry and contradicts the idea put forward by Eisenhaur (1995) that the relationship between risk preferences and entrepreneurship is driving by those preference being a result of entrepreneurial choice. This finding however also extends the existing evidence (e.g. Brown et al , 2011) as it suggests that risk seeking on its own is not sufficient to predict self employment entry; it is the combination of risk seeking and present orientation that predicts self employment entry.
RQ3: Analysis
The next step in the analysis is to test whether changes in an individual's time and risk preferences may be predictive of a subsequent entry into self employment. Using the approach outlined in section 3.2.1, the odds ratios that derive from the estimated parameters of equation 1.3a-1.3d are shown in table 4.4. The only change at conventional 5% statistical significance level is from SF to AP. In this case, this change is associated with a much lower chance of entering self employment than for individuals remaining SF from waves 1 to 2.
Other changes in risk and time preferences that predict a transition or otherwise into self employment at a lower level of statistical significance are from AP to SP (p=0.063), the odds ratio on this change (1.475) is similar to that from AP to SF (1.415), suggesting that changes in risk (rather than time)
preference may precede a switch into self employment. Finally changes from SF to SP are associated with a lower chance of entry into self employment compared to individual with stable risk and time SF respectively (p=0.074) -a result that slightly contradicts the idea that self employment entry is determined in part by present orientation.
Overall the evidence for predicting self employment entry based on preceding changes in risk and time preferences is not particularly strong (likely affected by the small numbers with changing risk and time preferences and self employment status). The results here do however suggest that individuals whose initial state is AP yet become more risk seeking have a heightened chance of becoming self employed in future periods. It should be noted however that a limitation of this particular analysis is that, as has been established by Hanoaka et al (2015) and Gorlitz and Tamm (2015) , risk preferences are responsive to extnernal events, and it may be that such events are driving the observed relationships in this analysis.
Conclusion
This study has used a large dataset to estimate whether self employment and self employment entry are associated with risk and time preferences. We split the sample into 4 risk and time preference 'types': risk averse-present orientated (AP); risk averse-future orientated (AF); risk seeking-present orientated (SP) and risk seeking-future orientated (SF).
We find that, using simple static bivariate analysis, the self employed do appear on average to be more likely to be risk seeking and future orientated. However we also show using logistic regression that these relationships appear contaminated by confounders, with personal wealth in particular being associated with risk preference, time preference and being self employed. Once identified confounders are controlled for we find that two 'opposite groups', AF and SP are disproportionately more likely to be self employed than the AF and SF groups, in the static sense.
To test for dynamic relationships we restrict the sample to those who are initially employees, we then estimated whether initial risk and time preferences were predictive of future entry into self employment some 4 years later. In this case we found that only the SP group were disproportionately likely to enter self employment and that this result remained despite the addition of controls. Weak and inconclusive evidence is found in our analysis of whether changes in risk and time preferences over the sample period are associated with self employment entry.
Broadly consistent across these results is the tendency of those with SP risk and time preferences to become self employed. This is perhaps crudely expressed as the idea that the entrepreneurial choice stems out of both utility from risk taking but also the impatience for immediate rewards. Interestingly these finding at the individual level mirror the findings of Petrakis (2007) 
